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(54) Method and device for localizing and detecting plastic strips and window areas on mail 

(57) A method and a device for the identification of 
plastic strips and/or window areas on mail is presented. 
The problem of dust build-up on the arrangement, caus- 
ing it to fail, is avoided because the components can be 
arranged at a sufficient distance from the surface of the 
mail. 
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Description 

Fielfl of the invention 

[0001] The present invention relates to a method for 5 
localizing and detecting plastic strips and/or window 
areas on mail. In particular, the invention relates to a 
localization method of this kind for large-format enve- 
lopes and parcels. The invention also relates to a device 
for implementing such a method. 10 

Background to the invention 

[0002] Mail sorting equipment is in widespread use 
today. Automated location and detection of addresses 15 
on standard envelopes at high throughput rates has 
long been mastered. In the field of large-format enve- 
lopes and parcels (e.g. DIN A4, B4) too there has 
recently been a development with regard to automated 
address detection (cf. DE-C-1 95 32 842). 20 
[0003] However, the proportion of such mail being 
sent vacuum sealed in plastic sheet is steadily increas- 
ing. Consequently, the detection of mail enclosed 
entirely in plastic sheeting or of mail with plastic strip 
areas - such as a plastic-sheeted window in a standard 25 
paper envelope or a label mounted on a plastic strip - is 
becoming more and more important. 
[0004] Precise detection of plastic strips and/or areas 
of plastic is important for the following reasons: 
[0005] The result of the read operation is often 30 
imprinted on the envelope as a barcode. Such barcodes 
cannot be affixed directly to the plastic, however, as 
there is a risk of their being blurred. A special label must 
therefore be affixed to the mail, resulting in additional 
cost which is avoidable on paper envelopes. 35 
[0006] On the other hand, if a label of the said kind 
and its position on a plastic covering can be localized, 
the position of the recipient's address or barcode is 
thereby automatically identified. 

[0007] The same applies where it is possible to detect 40 
a window and its position on a standard paper envelope. 

State of the art 

[0008] All currently known plastic strip/window detec- 45 
tors use the amplified total reflection of light on plastic 
strips and/or the ability of those materials to polarize 
light when the light is radiated and received at a pre- 
ferred angle (Brewster angle). In this, the light sender 
and receiver are arranged perpendicular to the direction so 
of movement of the mail along a line over its entire 
height. The received light is spatially allocated to the 
position of the individual sender or receiver and evalu- 
ated. 

[0009] Thus, for example, DE-A-1 95 35 038 discloses 55 
a device and method to detect a label/window position, 
wherein light-emitting elements illuminate the object 
conveyed by a conveyor device. 




[001 0] A lens generates an image of the said object, 
wherein linear image converters convert the image light 
striking the lens into image signals. Then the image sig- 
nals are converted by binary conversion into mono- 
chrome binary image signals, and on the basis of those 
binary image signals a label/window position is deter- 
mined with the aid of a coordinates computation unit. 
[001 1 ] In DE-C-42 22 908 a device is disclosed which 
scans the label edges based on a shadowing effect 
when the mail is illuminated from different directions. In 
this, the label must lie essentially parallel to the surface 
of the mail, and be vertically raised or lowered. 
[001 2] Finally, US-A-4,845,761 discloses a system for 
determining possible address information, including a 
light source and detectors to detect the reflection from 
the mail. The light source consists of a large number of 
photoemitters (for example light-emitting diodes), of 
which the reflection is detected by photodetectors (for 
example phototransistors). Also, a polarizer is used to 
improve the so-called "specular-to-diffuse" ratio. 
[001 3] Since the light reflected from a specific position 
of an object (envelope etc.) covers a certain solid angle 
(approx. 3/100 sr), correct allocation of a received signal 
with a desired resolution to the location from which it is 
reflected is only possible if the sending and receiving 
elements are mounted so close to the surface of the 
object being detected that the possibility of overlap of 
the corresponding light cones of adjacent parts of the 
object is excluded (a light cone in this context should be 
understood as being the envelope of all angles into 
which light is reflected). 

[0014] Thus, for example, at a desired positional res- 
olution of 5 mm the distance must not be greater than 2 
- 3 cm. 

[0015] These detectors have the disadvantage that 
they are heavily contaminated by dust from abrasion of 
the mail, and so need to be cleaned very frequently. 
Above all, they incur the risk that plastic strips and win- 
dow areas will not be detected. 

[0016] Furthermore, these detectors are practically 
unusable for parcel surfaces, as they have differing 
heights (mechanical tracking problem) and are very 
uneven. 

[001 7] It is therefore the object of the present invention 
to deliver a method and device which permit precise 
identification of plastic strips and plastic-sheeted win- 
dow areas, at the same time prevent dust contamination 
of the arrangement, and also allow the range of applica- 
tions of such detectors to be expanded to include parcel 
surfaces. 

[0018] This and other objects are fulfilled by the 
method in accordance with Claim 1 and the device in 
accordance with Claim 6. Further advantageous 
embodiments of the inventions are presented in the 
sub-claims. 

[0019] The method in accordance with the invention 
offers the advantage that between the sender and 
receiver and the object being examined a large distance 
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can be ensured, limited only by the aperture. To be able 
to receive as much light as possible with as little appa- 
ratus as possible, it is beneficial - but not limiting « to 
select a distance from the receiver to the detected 
object of approximately 30 - 50 cm. The distance from 
the sender to the detected object may without any prob- 
lem be set longer (100 cm and more) when using light 
with greater coherence length (laser). 
[0020] The method in accordance with the invention 
can be applied in the detection of plastic strips, inspec- 
tion windows and paper labels affixed on plastic, as well 
as for standard and large-format envelopes and parcels. 
It is not restricted to those applications, however, but 
can generally be applied wherever the positions of 
smooth surfaces need to be distinguished from those of 
rough surfaces. The method in accordance with the 
invention can also be applied wherever the positions of 
smooth (but not necessarily entirely flat) surfaces of 
electrically non-conductive materials need to be distin- 
guished from those of conductive materials, where the 
special property of the said materials is used for polari- 
zation. 

[0021] For the sake of clarity, however, the invention is 
detailed in the following based on the drawing in respect 
only of the problem of detection of plastic strips and 
inspection windows. The drawing schematically 
presents a possible arrangement for implementing the 
method in accordance with the invention. 

Description of the invention 

[0022] Fig. 1 shows a light source (sender) 1 in the 
form of a strip. The arrangement is not restricted to the 
strip form. Rather, any arrangement may be selected in 
which the illumination means are arranged in a line. The 
light strip 1 is arranged perpendicular to the direction of - 
conveyance of the objects being detected, and includes 
a large number of individual illumination elements (not 
shown) arranged at specific intervals along the strip. 
The number of illumination elements depends on the 
height of the objects and on the desired resolution, in 
the present case the light strip consists of approximately 
25 to 50 illumination elements arranged at intervals of 
approximately 1/2 to 1 cm, wherein the height of the 
light strip corresponds to the height of the object being 
detected. An important factor is that the said individual 
illumination elements are pulsable and focusable. 
Pulsable means that a specific illumination element can 
be activated at specific points in time for a specific brief 
duration. Focusable means that the area illuminated by 
an illumination element can be restricted to a small 
diameter (approximately 2-10 mm). Thus flash lamps, 
LEDs etc. can be used as illumination elements, for 
example. Laser diodes have proved specially advanta- 
geous, since they are very easy to handle and are easy 
to focus over a large distance. 

[0023] The detected object 2 (letter envelope, large- 
format envelope, parcel, etc.) is conveyed past the light 
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strip 1 at a speed of approximately 1 m/s to approxi- 
mately 5 m/s, preferentially 2.3 m/s. Along the direction 
of conveyance at a given distance a receiver 3 is 
arranged, being perpendicular to the direction of con- 

5 veyance and parallel to the sender 1. The distance of 
the receiver should be at least 20 to 40 cm for standard 
letter and large-format envelopes, and for parcels may 
also be around 1 to 2 meters. The receiver in this case 
acts in general as a light collector and may, for example, 

w be executed as an optical fiber cross-section converter 
in the form of a strip. Other arrangements, such as large 
lenses (Fresnel lenses) or hollow mirrors, can of course 
also be applied. 

[0024] As it passes by the object 2 is continuously 

15 scanned by activation of illumination elements at spe- 
cific times, which then each illuminate a specific area of 
the object. This means that at the specific point in time 
only one of the illumination elements is throwing tight 
onto the object. The light is reflected by the surface of 

20 the object and strikes the receiver 3, where it is 
detected. The reflected light forms a light cone 5, of 
which the diameter is greater than the distance between 
the illumination means. However, since the receiver 
requires no positional resolution on the object being 

25 detected as a result of the time-based allocation to a 
specific location effected here, it permits spatial overlap 
of the reflections and thus a greater distance from the 
object. In this way ail illumination elements are activated 
in succession, so that a scanning area 4 is created on 

30 the object 2. If, for example, square pixels are selected, 
then for laser diodes at intervals of 1 cm for example the 
entire diode array should have been activated (switched 
through) in the time in which the object being detected 
has just moved on one centimeter. The pulse time is 

35 preferentially 100 - 160 ps. 

[0025] As a result of the conveyor movement during 
activation, an oblique line of detection points is created 
on the receiver. This can be compensated, for example, 
by arranging the illumination strip at an appropriate 

40 counter-angle. 

[0026] When all illumination elements have been acti- 
vated and the respective reflections detected, the 
uppermost illumination element is activated again and 
the above process recommences. In this way the entire 

45 object is successively scanned. 

[0027] Since laser diodes already generate polarized 
light, in a specially advantageous embodiment of the 
invention two laser diodes with mutually perpendicular 
direction of polarization are arranged together on the 

so light strip, both illuminating the same area of the object. 
This enables activation of two diodes with mutually per- 
pendicular direction of polarization in each case. The 
two linked diodes are activated as quickly in succession 
as possible. The preferred time here is approximately 

55 half that required in an arrangement without utilization 
of the polarization, as an optimum illumination period is 
thereby attained. Light polarized parallel to the surface 
of the object is heavily reflected by plastic strips, 
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whereas light polarized perpendicular to it is reflected 
only very weakly. For normal paper surfaces the reflec- 
tion is therefore virtually identical for perpendicular and 
parallel polarized light, and the difference is more or 
less zero. For areas of plastic, however, there is a large 5 
difference. The light reflected by a paper surface is thus 
not dependent on the irradiated polarization, so that no 
signal difference results. Conversely, the light reflected 
by a plastic strip (a window) exhibits a high degree of 
dependence when light is radiated/received close to the 10 
Brewster angle. This arrangement thus provides unam- 
biguous detection of plastic areas based on the signal 
difference. 

[0028] By differencing of the signals of two laser 
diodes at the same height level, but with mutually per- 15 
pendicuiar direction of polarization, plastic can be dis- 
tinguished from paper in the scanned area with absolute 
certainty. 

[0029] Fig. 2 schematically presents the process of 
scanning an object utilizing the polarization for plastic 20 
detection at a fixed height level. As an example, a time 
span of t + d/2 to t + 1 00 - d/2 us is assumed here (d 
representing the switchover time from one laser diode to 
the other), with the movement of the mail item in the 
direction of the arrow severely exaggerated. 25 
[0030] At the time t + d/2 the laser diode 6 is acti- 
vated at height h 1 and illuminates the beginning of the 
position 8. Its polarization is directed such that a very 
high reception signal is produced on plastic strip when 
light is irradiated close to the Brewster angle (approxi- 30 
mately 30°). For paper the resulting signal is usually 
lower, as schematically represented in the curves in Fig. 
2. 

[0031 ] After the time t + 50 - d/2 the end of the scan- 
ning phase for the (for plastic) highly-reflective polariza- 35 
tion is reached. The laser diode 6 is deactivated when 
the light emitted by it has reached the position 9 on the 
object. 

[0032] At t + 50 + d/2 - that is, immediately after 
deactivation of the first diode 6 - the laser diode 7 with 40 
polarization perpendicular to the first (at the same 
height r^) is activated. It is arranged and aligned such 
that, at this point in time, it essentially illuminates the 
same area 8 as the diode 6 at the time t + d/2 . The 
reflected signal is substantially lower for plastic, while 45 
for a paper envelope there is no dependence on the 
direction of polarization (identical signal). 
[0033] At the time t + 100 - d/2 scanning by the sec- 
ond laser diode 7 is terminated. It essentially covered 
the area of positions 8, 9 of the object, as the first diode 50 
6. 

[0034] As a result of differencing between the signals 
of the diodes 6 and 7 at the same height level h 1f but 
with mutually perpendicular direction of polarization, 
plastic can be distinguished from paper in the scanned 55 
area with absolute certainty. 




Claims 

1. Method of identifying plastic strips and/or window 
areas (8) on mail (2), using a large number of illumi- 
nation elements (6. 7) to illuminate the mail and 
detection means (3) to detect the light reflected by 
the mail, 

characterized in that 

at a given point in time only one of the large number 
of illumination means (6, 7) is activated and the light 
from this illumination element reflected by the mail 
is detected. 

2. Method in accordance with Claim 1 , characterized 
in that the illumination means are arranged in a line 
perpendicular to the direction of conveyance of the 
mail. 

3. Method in accordance with Claim 2, characterized 
in that the illumination means are activated in suc- 
cession along the said line. 

4. Method in accordance with one of Claims 1 to 3. 
characterized in that the illumination means are 
laser diodes. 

5. Method in accordance with Claim 4, characterized 
in that two laser diodes with mutually perpendicular 
direction of polarization are provided, which essen- 
tially illuminate the same area of the mail and are 
activated in succession. 

6. Method in accordance with Claim 5. characterized 
in that the differential signal between the two laser 
diodes is used to detect plastic strips. 

7. Device for implementation of the method in accord- 
ance with one of the preceding Claims with a large 
number of illumination elements for mail, character- 
ized in that only one illumination means (6, 7) can 
be activated at a time. 

8. Device in accordance with Claim 6. characterized in 
that the illumination means are laser diodes. 

9. Device in accordance with Claim 7 or 8, character- 
ized in that the large number of illumination ele- 
ments are arranged in a line perpendicular to the 
direction of conveyance of the mail. 

1 0. Device in accordance with Claim 9, characterized in 
that the illumination means are activated in succes- 
sion along the said line. 

1 1 . Device in accordance with Claim 9 or 10, character- 
ized in that the large number of illumination ele- 
ments along the line each consists of two laser 
diodes with mutually perpendicular direction of 
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polarization, arranged in immediate proximity to 
each other. 
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